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ns oftshock tube perforinancc for  the 3% COz ininturf-: 
I *  

fo r  4 initial d r i v r n  sares  have been c~~rnple ted .  Also,  thc :  s a m e  

these quantities fo r  sho>Rtvelocities up to 36, 000  i t / s e c  is in p rogrcs s  and will 
i 

be f o r h v n r d c d  to LIZ. J .  hl.'Spiegel as soon as  completed. 

a specular reflection of the incident energy was 

h i c p r e  plotted in  F i g .  '1, represent  energy lo s s  

t h e  platinum film inside the cavity. The loss, which 

he energy escaping the cavity through the 

sl i t  a f t e r  a large numb of reflections, is sho\vn a s  a function of the fi lm 

reflectivity. * 'The reflectivity of the film depends on the wavelength of the 

* ,  

.a* J' 

i -  

diation 9s is shown in Fig. 2. 

n 5% when the reflectivity remains  below 0.70. 

It is notablc that the to 

Since 

' radiation lvhich the cavity gage  is to measu re ,  both from the s ta  

--- . 

and from behind thc incident shock lies below wavelength h < O .  80 I 

corresponding reflectivity of the surface will be below 0.70 and 

integrated loss should be even less. 
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E X P E R I M E N T A L  --- 

Sincca Deccn~ber  6, 1362, when the new 6 .  0 in. dia. hypr+rvclocity 

shock tube bcc-ame opcrational, a total of 30 t e s t  runs h a w  been performed. 

The initial difficulties with the triggering sequence o f  the signal recording 

oscillgscopes have been os-ercome. Also,  tha dr iver  continucs to pcrforrn 

according to predictions. Several  runs were performed using the 9% C 0 2  

misture  as the  tes t  gas. 

model with nose radius 0. 50 in. was measured.  

is the cmfi rmat ion  of the available test  t ime. 

s i p a l  from the photomultiplier focused on the stagnation region in the shock 

layer  ahead of the model is shown. 

Stagnation point heat t ransfer  on hemispherical  

One of the important resu l t s  

In Fig.  3 the t r ace  of the output 

The  initial conditions a r e  stated in t h e  

tl 
r i s e  of the e d i t e d  radiation and sudden decrease  a t  the termination of the 

steady flow. 

to much smaller  variation of gas temperature since the intensity i s  propor- 

The small  variatibn of intensity during that period corresponds 

t iom1 to about T 3 . The tes t  t ime in  this ca se  can be taken to be about 25 p s e c .  

In F ig .  4 ,  a s imi la r  signal for  shock velocity of Us = 28,600 f t / s e c  and initial 

driven tube p res su re  PI = 0.55 mm is shown. The corresponding steady flow 

duration is about 18 p s e c .  

\. 

The tnodel used for measuring the heat t r ans fe r  r a t e  to  the stagnation 

A platinum gage 0.002 in. thick was uscd as  thc point was 1. 0 in. diameter.  

sensing elemc%nt. 

undesirable character is t ics .  

w a s  observed pr ior  to t h e  arr iva l  of the incident shock wave a t  the model. 

_r^ .- 
Initial runs produced signal f rom thc pig<. which h a d  two 

A strong negative going potential (prccur  so r )  

. .' 7 . . .  ~~ 



the f l o w  around the model was established. 

found to lie in  the grounding of the gage. 

i n  t h e  signal quality can h* asscsscd f rom F ig .  5. 

urcd heat t r  

A solution to this  problem was 

The resulting grea t  improvement 

sfcr rates  ;%re generally lower than the theory 

of Scala would predict. 

in the 2 .0 in. dia. hypervelocity shock tube. 

obtained using 0.004 in. thick Ilytemco gages. 

-Also they Lie below our ea r l i e r  published data obtained 

Most of these ear ly  data were  

Recent data, on the other hand, 

w e r e  from 0.002 in. platinum gages. 

tueen  these data we 

In trying to resolve the differenccss b r a -  

cludcd that  the gage mater ia l  and the thickness of the  

sensing elcme contributing factors.  Therefore  w e  cannot conclude 

that the lower en by the platinum gages are co r rec t  until we investi- 

gage these points in  our new tube. 

the discrepancies should be determined, through a short  experimental  pru- 

qram, pr ior  to proceeding with the scheduled convective heat t ransfer  studies. 

F U T  UR E JVOR K 

In the best in te res t  of the present  program 

. %  P 

-_-I  * - -  I - ---= - - .- 

The plotting of the shock tube performance for a l l  t h ree  gas  mixtures  

will be concluded. Also completed will be total  radiation calculations for  

behind incident sh k and the stagnation point. U s e  of the latest 

Breene theoretical  predictions will be used. 

Resolve the effect  of gage mater ia l  and thickness on the m(-asurcnd 

heat t r ans fe r  ra tes .  This  wil l  be done under internal  funding. 

Conciride convective heat t ransfer  tes t s  a s  specified in the contract .  



Take t ime rcsolvcd spectrograms of the g a s  behind the incident shock  

and from the stagndtion point. 

Preparc to measure  stagnation point r a d i a n t  h e a t  t ransfer  using a 

cavity fiage mr>lintc.d in  the 3 .  0 in. model. 

J. S .  Grdszczynski , 
Specialist,  Hyper sonic Ae rodynarnics 
Ae r o the r in od y namic s R e s e a r c h 
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